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Solutions of Polystyrene and Deuterocyclohexane
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It has been establishedpeximentaly that ordinay fluids and fluid mixtures as well g®lymer blends exhibit a
smooth monotonic crossover from the mean-field (classical) behavior fafrawethe criticalpoint to the 3-d Isig
model criticality in agymptotic proximity to the criticalpoint of phase demixig. However, the crossover from the
mean-field to the gmptotic critical behavior in solutions of Igrchainpolymers in low-molecular-wght solvents
is less well understood. There goed reasons to believe [Anisimeval, Phys. Rev. Lett75 3146 (1995)76, 4095
(1996)] that thisyipe of crossover should logalitatively different from that beig observed in ordingmear-critical
fluids andpolymer blends, due to Igrrange correlations betweengseents ofpolymer chains in solutiorgroviding

a syplementay characteristic legth in addition to the correlation Igth of the critical fluctuations. In this work we
present egerimental data on the t@erature dpendence of the sugatéhility ¥ and the correlation Igth £ in
solutions opolystyrene (5x16<M,, < 5x16 g/mol) in deuterogclohexane at the critical concentration of polmer.
The data are obtainegt mall-amgle neutron scattergqover a terperature rage between th® tenperature and the
critical tenperature ophase demixig T°. Indeed, we find that the criticalgnents for botty andg exhibit a shap
crossover from the mean-field values in@hegion to the Isiig model values as F T¢. Variation of the susphility
with temperature for all studied solutions is well describgdatcrossover function which includes two crossover
parameters reflectinexistence of two characteristic gghs in the gstem.



